A one-to-one Mg2+:Mn2+ exchange in rat erythrocytes.
Mg2+ efflux in rat erythrocytes was stimulated by increases in external Na+ concentration following a Michaelian-like function with an apparent dissociation constant (KNa) of 11 +/- 3 mM (mean +/- S.D. of three experiments) and a variable maximal rate ranging from 150 to 1200 mumol (liter (1) cells X h)-1. Na+-stimulated Mg2+ efflux was inhibited by quinidine and by ATP depletion. In the absence of external Na+, Mg2+ efflux was stimulated by increases in external Mn2+ concentration following a Michaelian-like function with an apparent dissociation constant (KMn) of 35 +/- 15 microM (mean +/- S.D. of four experiments) and a variable maximal rate ranging from 350 to 1400 mumol (1 cells X h)-1. Mn2+-stimulated Mg2+ efflux was inhibited by quinidine, by ATP depletion, and by increasing the external Na+ concentration. Quinidine-sensitive (or ATP-dependent) Mg2+ efflux exhibited very similar values when compared with quinidine-sensitive (or ATP-dependent) Mn2+ influx. Mn2+ efflux in rat erythrocytes (loaded with total internal Mn2+ contents of 230-450 mumol/l cells) was stimulated by increases in external Na+ concentration and inhibited by quinidine. In the absence of external Na+, Mn2+ efflux was stimulated by increases in external Mg2+ concentration following a Michaelian-like function with an apparent dissociation constant (KMg) of about 35 +/- 5 microM (mean +/- range of two experiments) and a maximal rate of about 60-100 mumol (1 cells X h)-1. In conclusion, the Na+-stimulated Mg2+ carrier of rat erythrocytes may catalyze a one-to-one and reversible Mn2+:Mg2+ exchange in the absence of external Na+.